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Description 

The invention relates to a torque wrench for tight- 
ening and braking out threaded Joints between drill 
pipe and drill collar sections forming parts of a drill 
string. 

The background of the present invention is prob- 
lems and the amount of work needed related to insert- 
ing and unscrewing drill pipes on the drfD floor during 
drilling operations, particularly with regard to Insert- 
ing and removing a drill string into/from a drilling well 
in a tripping operation. 

During the last 1 0 to 20 years hydraulic/mechan- 
ical equipment was available to facilitate such opera- 
tions. Equipment of this kind Is called a roughneck, 
and one concept is shown in US-PS No. 4 346920. In 
short, such a roughneck comprises a two-piece lower 
unit the lowermost member of which forms back-up 
wrenches, whereas the upper member acts as a tor- 
que tong or wrench. Said wrench enclasp a drill pipe 
Joint, and In a conventional drilling operation the back- 
up wrenches will dasp the sleeve portion of the Joint, 
and the torque wrench will dasp the tap portion of the 
Joint The wrench cause the final torque make up, or 
breaking out respectively, between pipe sections, 
whereas upper spinning means causes the pipe sec- 
tions to be screwed in, or unscrewed, respectively. A 
similar concept is shown in US-A-4 603464. 

In US-A-3 746792 there is disdosed a torque 
wrench of the kind mentioned above. Said torque 
wrench comprises a split casing separable to receive 
and embrace pipes. Each casing half includes Jaws, 
and the Jaws are synchronously movable for centering 
and (fictional engagement with the pipe Joints. 

Existing equipment Is, obviously, limited as re- 
gards flexibility In case of changed diameters or di- 
mensions. A drill string may comprise drill pipes hav- 
ing a diameter of (3,5") with a joint diameter of 1 14 mm 
(4.5") and drill collars with diameters up to 241 mm 
(9.5"). With existing equipment it is common practice 
to replace Jaws in the gripping Jaws of tongs at least 
once, may be twice, to accomodate diameter varia- 
tions. Also, many tools lack capacity for the largest di- 



According to the invention a torque wrench Is ach- 
ieved which is flexible as regards various pipe dimen- 
sions or pipe diameters, and it is able to accomodate, 
e.g. the range from 29 mm (3.5") drill pipes to 241 mm 
(9.5") drill collars. Additionally, it contributes to auto* 
centering the pipes In the wrench means. As distinct 
from previous concepts the present torque wrench 
adapts the damping moment to the pipe diameter. 
Thus, the pipe Joints are spared, resulting in a longer 
life of the driD pipes. The structural design of the tor- 
que wrenches ensures a self-tightening effect of the 
Jaws, resulting In a good and reliable friction aJ en- 
gagement between Jaws and drill pipes all over the 
range of pipe dimensions. The device according to the 



invention also permits combination of the torque 
wrench wfth a spinning means Into one unit Com- 
bined with back-up wrenches, and mounted on a car- 
riage, this wQl provide a less complicated build-up with 
5 fewer parts and a lower weight of the complete rough- 
neck. 

With conventional separate spinning and torque 
wrenches equipment said components or units must 
be operated by the aid of separate control levers. 

10 Since each unit has several functions, e.g. damping, 
twisting, and opening torque wrenches, the operator 
wfli have to execute a large number of functions in 
each operation. 

In a combined spinning and torque wrench the 

15 number of functions to be carried out by the operator 
is minimized, torque tightening being a direct contin- 
uation of the spinning movement and It will, conse- 
quently, be possible to operate with one lever. 

According to the invention the above advantages 

20 are achieved by a torque wrench of the kind men- 
tioned above, and the torque wrench of the Invention 
is characterized in that said wrench comprises a split 
internal annulus which is mounted in and connected 
with a split intermediate annulus, which is rctatably 

28 mounted in the split casing, friction generating means 
being arranged in order to restrict temporarily any rel- 
ative movement between the inner annulus and the 
casing, said Inner annulus being provided with at least 
two actuatable and displaceabJe damping Jaws, and 

so means provided for temporary and external transmis- 
sion of a controllable turning moment to the intermedi- 
ate annulus which turning moment is, In turn, trans- 
mitted to the inner annulus by the aid of said connec- 
tion, said connection at the same time activating and 

$5 supplying the displaceable damping Jaws with the re- 
quired power. 

Connection between inner annulus and Inter- 
mediate annulus may be achieved by the aid of at 
least one tangential fy arranged and tangentially act- 

40 ing pump cylinder. Each pump cylinder is, preferably, 
hydraulic and in hydraulic communication with hy- 
d radically operable and radially acting damping Jaws. 
The damping Jaws may suitably be provided in elon- 
gated guiding cylinders to provide control and a firm 

45 grip of the Jam over the whole range of pipe diame- 
ters. Each pump cylinder may advantageously be 
double-acting and in connection with one hydraulic 
and two-directional damping jaw via respective hy- 
draulic circuits. 

so The Intermediate annulus may advantageously 
comprise means for an operative connection with a 
spinner motor for controlled rotation of intermediate 
annulus and the connected inner annulus in order to 
form a combined spinning and torque wrench. 

59 The wrench may suitably comprise a separate 
back-up wrench provided below and. corresponding- 
ly, being intended for gripping pipes of various dimen- 
sions, with one or both wrenches being substantially 
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movable vertically along guides. 

The spinning and torque wrench and the back-up 
wrench means are suitably provided on a carriage 
with one or both tongs means being substantially 
movable in a vertical direction along common guides 5 
provided on the carriage to form a complete rough- 
neck. 

Further objects, features, and advantages wfll ap- 
pear from the following disclosure of an embodiment 
of the invention which b at present preferred and Is 10 
described with reference to the attached drawings to 
illustrate the invention. 

Figure 1 b a diagrammatic top view of the torque 
tongs or wrench device according to the inven- 
tion, 15 
Figure 2 Is a perspective view of the front portion 
of the torque tongs device according to the Inven- 
tion, 

Figure 3 Is a diagrammatic view of the mode of op- 
eration of the tongs device, 20 
Figure 4 is a diagrammatic view of a back-up 
tongs means, commonly mounted below the tor- 
que tongs device, 

Figure 5 is a diagrammatic side elevation of a 
complete roughneck comprising the torque tongs 23 
device, the spinning means, and the back-up 
tongs means, 

Figure 6 is a diagrammatic front view of the rough- 
neck according to Figure 5. 

Figures 5 and 6 show a complete roughneck 1 so 
with torque tongs device 2 forming a device control 
unit, and with a back-up tongs means 3 forming an- 
other device control unit Both tongs are mounted on 
a carriage 4 provided with wheels for displacement, 
e.g. on a drill floor 7. Carriage 4 may be provided with 35 
wheels intended for movement on rails which are, in 
turn, mounted on drill floor 7. Vertically extending 
guides 5 are mounted on carriage 4 for controlled in- 
dependent movement of torque tongs means 2, and 
back-up tongs means 3, respectively. As mentioned, 40 
complete roughneck 1 1s Intended for Joining, tighten- 
ing, breaking out, and unscrewing operations on pipe 
sections 6 by gripping sleeve and tap members 8, re- 
spectively. 

In a top view in Figure 1 the torque tongs device 45 
is shown in more detafl. The shown torque tongs de- 
vice comprises a motor 25 for rotation of a portion of 
said tongs means to screw together pipe joints. When 
the torque tongs device is provided with such a spin- 
ning motor it consltutes a spinning and torque tongs so 
device 3. The tongs means comprises a casing 10 
which is spl it Into two halves 1 0a, and 1 0b, respective- 
ly. Casing halves 10a, 10b can be locked together by 
the aid of a locking means 26 which is provided on the 
front edge of casing 10. Casing 10 can be split along 55 
its axis of division 50 so as to receive pipe sections In 
the tongs means. Each casing half 1 0a, 1 0b is swing- 
able or pivoted about a common shaft 24. A fluid pow- 



er cylinder 31 operates an opening and dosing mech- 
anism 27. The shown torque tongs means is also pro- 
vided with sleeve guides 32 for sltdable cooperation 
with guides 5 on carriage 4. 

The rotatable portion of the torque tongs device 
Is shown In more detaO In Figure 2. The stationary 
portion of the tongs consists of casing halves 10a, 
10b. The rotatable portions of the tongs device com- 
prise an inner annulus 12, and an intermediate annu- 
lus 11. Intermediate annulus 11 Is composed of two 
halves 11a and 11b. Correspondingly, inner annulus 
12 is composed of two halves 12a and 12b. Inner an- 
nulus 12 is mounted in Intermediate annulus 11 by the 
aid of a bearing. Intermediate annulus 11 is, in turn, 
mounted In casing 10. The bearings may be of any 
suitable kind, e.g. ball bearings, roller bearings, and 
slide bearings. The bearings may be removable, or 
they may form part of components. The bearing ma- 
terial may, e.g. be sprayed directly onto the portions 
that are movable relative to each other. It should be 
mentioned In this connection that movement between 
inner annulus 12 and intermediate annulus 11 will 
only occur along a small curved angular segment and 
will hardly create much wear. Essential rotation and 
relative movement wOl occur between intermediate 
annulus 11 and casing 10. 

In the shown embodiment intermediate annulus 
11 Is provided with bolts forming a tooth structure 16 
for operative engagement with a gear 1 7 which is ar- 
ranged on spinning motor 25. Spinning motor 25 may 
be of any desired kind, e.g. a hydraulic motor. Besides 
being mounted in intermediate annulus 11 the Inner 
annulus 1 2 is connected with intermediate annulus 1 1 
via pump cylinders 15. Pump cylinders 15 may be 
pneumatic but are. preferably, hydraulic. Pump cylin- 
ders 15 are at one end connected with intermediate 
annulus 11 by the aid of, e.g. pivots (not shown). At 
the other end pump cylinders 1 5 are rotatabty attach- 
ed to inner annulus 12. The piston rod of pump cylin- 
der 15 is suitably, but not necessarily, attached to in- 
termediate annulus 11, and the casing of pump cylin- 
der 15 is pivotal fy connected with inner annulus 1 2. In- 
ner annulus 12 also comprises clamping cylinders 13 
which are secured to inner annulus 12. Each inner an- 
nulus half 12a and 12b must have at least one such 
clamping cylinder 13. Even though the shown em- 
bodiment is provided with four clamping cylinders 13 
any number of clamping cylinders from two upwards 
may be used. Clamping cylinders 1 3 control acrJvable 
and dlspiaceable clamping jaws intended for engage- 
ment with pipe joints. Pump cylinders 1 5 are connect- 
ed with clamping cylinders 13 via pneumatic or hy- 
draulic circuits 20, which constitute hoses In the 
shown embodiment In stead of using hoses 20 chan- 
nels may be drilled in the inner annulus 12. It should 
be observed that said pneumatic or hydraulic circuits 
are dosed circuits, thus, there is no transmission of 
fluid between casing 10 and intermediate annulus 11 



3 



5 



EP 0339 005 B1 



6 



or inner an nidus 12. 

As shown, casing 10 as well as inner annutus 12 
and intermediate an nidus 11 are divided and may be 
spilt to receive a drill pipe. When the tongs device is 
to be split intermediate annulus 11 and inner annulus 5 
12 must consequently, be in such a position relative 
to casing 10 that their respective division lines coin- 
cide with the division line or axis 60 of the casing. As 
shown in Figure 1 , a positioning valve 28 is provided 
to be activated mechanically, e.g. by projections on 10 
the intermediate and inner annulus. Whenever inter- 
mediate annidus and inner annulus are not withEn this 
area the tongs cannot be split in which casing half the 
respective annulus halves are present is of no conse- 
quence so that the maximum rotation of rings 11,12 is 
before they split is 180°. On the face of division be- 
tween Inermediate annulus halves 11a, 11b guides 
are preferably provided, e.g. pin and aperture (not 
shown). Corresponding guide pins and apertures 
may advantageously be provided on the feces of di- 20 
vision of inner annulus halves 12a and 12b, respec- 
tively. As shown in the Figure, inner annulus 12b also 
provided with recesses 1 8 for the pivot between inter- 
mediate annulus 11 and pump cylinder 15 to permit 
relative angular turning between intermediate annu- 2$ 
lus 11 and Inner annulus 12. 

A working cylinder 21 is mounted on casing 10 
and intended to transmit the turning moment to inter- 
mediate annutus 11 to be transmitted to Inner annulus 
1 2. Said working cylinder may be hydraulic, pneumat- 30 
ic, or mechanic and wOl act as a linear motor. Piston 
rod 33 of working cylinder 21 is rotataWy connected 
with a dispJaceaWe casing 22 which is slidabjy mount- 
ed In casing 10. When working cylinder 2 1 b activated 
sliding casing 22 describes a circular arch and wfll $5 
normally span a sector of 30°. Inside sliding casing 22 
a pawl 23 is journalled in a pivot 34. When working cy- 
linder 22 is in a retracted position. I.e. when piston rod 
33 is totally retracted into working cylinder 21 , pawl 23 
Is in a "resting position 0 . When cylinder 21 is activated 40 
a mechanism will cause pawl 23 to turn about pivot 34 
unto a nose member on the pawl contacts the inside 
of sliding casing 22. At the same time a hook member 
36 on pawl 23 engages the bolt tooth means and wfll 
cause rotation of Inner annulus 11 when piston rod 33 45 
Is further extended, so that a moment of rotation is 
transmitted to Inner annutus 11. As soon 83 the piston 
rod is retracted into working cylinder 21, e.g. a spring 
mechanism wfll turn pawl 23 back into its starting pos- 
ition. If necessary, working cylinder 21 can make a so 
number of strokes to achieve the necessary moment 
In the shown embodiment pawl 23 acts on the same 
bolt tooth arrangement as spinning motor 25. These 
transfers, however, may be separate and couJd be 
achieved in a different manner, e.g. by the aid of a ss 
conventional gear rim. 

As shown In Figure 1, the torque tongs means 
can, advantageously, also be provided with a friction 



generating means 30, e.g. corresponding to the con- 
ventional disk brake. In the shown embodiment a cal- 
iper casing is secured to casing 1 0 of the torque tongs 
device, where activable frictions! linings are intended 
to cooperate with a braking disk (not shown) that is se- 
cured to inner annulus 12. The function of friction 
means 30 will be disclosed in more detail below. 

Figure 3 shows a diagrammatical view of the tor- 
que tongs device which will Illustrate more clearly how 
the tongs device operates as well as its performance. 
Split inner annulus 12 is provided with four cylinders 

13, each receiving a damping jaw. Clamping Jaws 14 
are movable in cylinders 13 and provide a tongs de- 
vice which is flexible as regards the dimensions of drill 
pipes. Normally, the tongs device may be used for 
pipe dimensions from 89 mm (3.50 drill pipe to 241 
mm (9.5*) drill collar. However, this range may be en- 
larged without special difficulties. Each cylinder 13 is 
connected with a pump cylinder 1 5, via a hydraulic cir- 
cuit Between inner annulus 12 and intermediate an- 
nulus 11 a slight relative angular movement Is possi- 
ble. When a pipe section 6 is gripped by the torque 
tongs device brake means 30 is activated to hold inner 
annulus 12 temporarily. Then Intermediate annulus 11 
is turned, the turning moment Is, in turn, transmitted, 
via piston rods In pump cylinders 15, to activate the 
inner and closed hydraulic circuit Thus, the pressure 
is transmitted to cylinders 13 and clamping jaws 14. 
The damping Jaws are displaced radially towards drill 
pipe 6 to center the pipe. In the Figure four separate 
independent hydraulic circuits are shown, but in other 
embodiments one single pump cylinder 15 may acti- 
vate two or all jaws in an inner annulus half 12a, 12b. 
Now, brake means 30 is released, and motor 25 spins 
intermediate annulus 11, inner annulus 12 with jaws 

1 4, and the pipe section 6 as one single unit into a low- 
er socket joint end 8 of a pipe section. When the pin 
end of the joint is spun into the socket of sleeve por- 
tion of the Joint by the aid of spinning motor 25, when 
commonly contributes with a tightening moment in the 
order of 7 kNm, the final moment Is made up by pres- 
sure En working cylinder 21 which is transmitted to in- 
ner annulus 11 , vta pawl 23. The pressure applied to 
working cylinder 21 has to be adjusted in accordance 
with the pipe diameter present in the tongs device. 

The geometry of the connection between inner 
annulus 11 and intermediate annulus 12 should be 
noted. The connection is provided by pump cylinders 

1 5, The line of action of cylinders 1 5 is especially not- 
able. In case of large pipe diameters the lines of action 
of pump cylinders 15 will be tangential with relative 
large circles about the centre of pipe. In case of small- 
er pipe dimensions the I Ine of action of cylinder 1 8 will 
be tangential with circles about the centre of pipe of 
smaller diameters, or, as shown in the Figure, pump 
cylinders 15 will move Into a more radial position. As 
known, various tightening moments are required for 
various pipe dimensions, with the largest pipe dtmen- 
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8 Ions requiring the largest tightening moment It Is, 
e.g. common to tighten conventional 89 mm (3.5") drill 
pipes by 10 kNm, and large drill ccOars of 241 mm 
(9.5") by 120-150 kNm. The shown concept permits 
the operator to adjust the damping force of jaws 14 In 
a comparatively simple manner by the aid of the pres- 
sure applied to working cylinder 21 . The geometry of 
the structure, indeed, ensures that the necessary 
force is achieved. In case of small pipe dimensions 
the line of action of pump cylinders 15 is more radial, 
which would, in case of a constant turning moment of 
intermediate annulus 11, cause considerably higher 
radial forces in clamping Jaws 14 than in case of large 
pipe dimensions. But small pipe dimensions do in fact 
require a lower tightening moment and, consequently, 
working cylinder 21 should apply a lower turning mo- 
ment to Inner annulus 11 . This lower turning moment, 
in turn, will cause a lower pressure in the Inner circuits 
20. Correspondingly, pressure in jaws 14 will de- 
crease in case of increasing pipe diameters since 
pump cylinders 15 move to a tangential position in In- 
creasing circles about the pipe centre. This is com- 
pensated by an increased pressure applied to work- 
ing cylinder 21 so as to provide for a sufficient turning 
moment on intermediate annulus 11 and, conse- 
quently, an tightening torque to pipe Joint 8. According 
to the above mentioned, the tightening moment may 
readily be adapted to various pipe dimensions, and 
that goes for clamping forces applied by Jaws 14 to 
pipe Joint 8 as well. Thus, the working surfaces of the 
pipe joints are spared in a much better manner than 
previously possible. 

Figure 4 is a diagrammatic view of a back-up 
tongs means which, indeed, can be of any suitable 
known kind, but is, advantageously of a dimension 
flexible kind. The shown tongs means is of a kind hav- 
ing a constant opening and Is, thus, not a split kind. 
Three cylinders with associated damping Jaws are 
shown, but any suitable number of cylinders may be 
used. The back-up tongs means is vertically movable 
in relation to the torque tongs device, preferably along 
the same guides 5 as used by torque tongs device 2. 

Each cylinder 13 holding and guiding the damp- 
ing Jaws 14 is of a kind known perse and is not dis- 
closed In detail. It should, however, be mentioned that 
they are of a certain length to be flexible in relation to 
the Intended range of dimensions at the same time as 
they ensure good lateral support and guidance within 
their entire operative range of movement 



Claims 

1. A torque wrench for tightening and breaking out 
threaded Joints (8) between drill and tool pipe sec- 
tions (8), comprising a split casing (10) separable 
to receive and embrace pipes, each casing half 
(10a,10b) induding Jaws (14) which are synchro- 



nously movable for centering and factional en- 
gagement with said pipe Joints, cterectorteod tn 
that said wrench comprises a split Inner annulus 
(12a,12b) which is mounted In and connected 
5 (15) with a split Intermediate annulus (11a.11b) 

which is rotatably mounted In the spilt casing (1 0). 
friction generating means (30) being arranged in 
oider to restrict temporarily any relative move- 
ment between the inner annulus and the casing 
10 (10), said inner annulus (12) being provided with 
at least two actuateWe and displaceable clamp- 
ing Jaws (14), and means (21,22,23.18) provided 
for temporary and external transmission of a con- 
trollable turning moment to the Intermediate an- 
ts nulus (11), which turning moment Is, in turn, 
transmitted to the inner annulus (1 2) by the aid of 
said connection (15), said connection (15) at the 
same time actuating and supplying the displace- 
able damping Jaws (14) with the required power. 

20 

2. A torque wrench as defined in daim 1 , charedtou^ 
bod in that said connection (15) between inner 
annulus (12) and intermediate annulus (11) is 
provided by at least one tangentiaily arranged 

20 and acting pump cylinder. 

3. A torque wrench as defined En daim 2. charector- 
bod In that each pump cylinder (15) is hydraulic 
and has a hydraulic connection (20) with hydraul- 

30 IcaOy operable and radially acting damping Jaws 
(14) 

4. A torque wrench as defined fn daim 3, ctoarncto^ 
teod In that the damping Jaws (14) are arranged 

35 in elongated guiding cylinders (13) providing 
good control and guidance for the Jaws all over 
the range of pipe diameters. 

5. A torque wrench as defined in daims 2 or 3, duair- 
40 ©cterteod in that each said pump cylinder is dou- 
ble acting and connected with a respective hy- 
draulic and two-way operative damping Jaw (14), 
via respective hydraulic circuits (20). 

45 & A torque wrench as defined In one of daims 1-5, 
charcctorfeod in that the wrench is turnaWe 360° 
about its axis (50). 

7. A torque wrench as defined in one of daims 1-8, 
so charectorfeod In that said Intermediate annulus 
(11) comprises means (18) for operating connec- 
tion with a spinning motor (25) for controlled rota- 
tion of intermediate annulus (11) and said asso- 
ciated inner annulus (12) to form a combined 
55 spinning and torque wrench device (2). 

& A torque wrench as defined in one of daims 1-7, 
chcrcctorfeed In that it comprises a separate 

5 
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lower back-up wrench (3) correspondingly in- 
tended to grip pipes of various dtaensions. with 
one or both wrenches being substantially mov- 
able vertically along guides (5). 

5 

9. A torque wrench as defined in claim 8, character- 
bed in that spinning and torque wrenches (2) and 
back-up wrenches (3) are provided on a carriage 
(4) with one or both wrenches being substantially 
movable vertically along common guides (5) pro- 1 o 
vided on carriage (4) forming a complete rough- 
neck (1). 



Patents nsprOche 15 

1. Drehmomentzange Oder -schlQssel zum Festzle- 
hen und Losbrechen von Schraubverbindungen 
(8) zwlschen Bohr- und Werkzeugrohrabschn It- 
ten (6), umfassend ein geteBtes Gehause (10), 20 
das zum Aufnehmen und Umschlie&en von Roh- 

ren trennbar 1st, wobel jede GehfiusehaJf te (10a, 
10b) Backen (14) aufwelst die fur Zentrier- und 
Krafts chlu&angriff an den Rohrverblndungen 
synch ran bewegbar sind, dadurch gekennzelch- 23 
net datt die Zange bzw. der ScMQssel einen ge- 
tefllen Inneren Ringkdrper (12a, 12b), der in ei- 
nem geteflten Zwischenringkorper (11a, 11b) 
montiert und dam it verbunden (15) 1st welcher 
Zwischenringkorper drehbar Im geteflten Gehau- so 
se (10) montiert bzw. geiagert 1st wobei Rei- 
bungserzeugungamfttel (30) zur vorObergehen- 
den Begrenzung einer etwaigen Reianvbewe- 
gung zwlschen dem inneren Ringkdrper und dem 
Gehause (10) vorgesehen sind und der innere 35 
Ringkdrper (12) mft mindestens zwel betatigba- 
ren und verschlebbaren Spannbacken (14) ver- 
sehen 1st. sowie Mlttel (21, 22, 23, 16) zum vor- 
Obergehenden und externen Obertragen eines 
kontroflierbaren Drehmoments auf den Zwi- 40 
schenringkdrper (11) aufwelst, wobei das Dreh- 
moment seinerseits mittels der Verbindung (15) 
auf den Inneren RlngfcBrper (12) Obertragen wird 
und wobei die Verbindung (15) gleichzeitjg die 
verschlebbaren Spannbacken (14) betitigt und 45 
mit der erforderltchen Kraft oder Energie be- 
schickt 

2. Drehmomentzange oder -schlQssel nach An- 
spruch 1 , dadurch gekennzeichnet daS die Ver- 50 
bindung (15) zwlschen dem inneren Ringkdrper 

(12) und dem Zwischenringkorper (11)durch min- 
destens einen tangential angeordneten und wir- 
kenden Pumpzyiinder hergestellt 1st 

55 

3. Drehmomentzange oder -schlQssel nach An- 
spruch 2, dadurch gekennzeichnet, da& jeder 
Pumpzyiinder (15) hydraulisch ist und eine Hy- 



drauIOcverbindung (20) mit hydraulisch betatfgba- 
ren und radial wirkenden Spannbacken (14) auf- 
weist 

4. Drehrrromentzange oder -schlQssel nach An- 
spruch 3, dadurch gekennzeichnet, daB die 
Spannbacken (14) In langgestreckten Fuhrungs- 
zyiindern (13) angeordnet sind, die elne gute 
Steuerung und FQhrung fflr die Backen Qberden 
gesamten Bereich von Rohrdurchmessern hin- 
weg gewahrieisten. 

6. Drehmomentzarige oder -schlQssel nach An- 
9pruch 2 oder 3, dadurch gekennzeichnet da& 
jeder Pumpzyiinder doppeit wirkend und Oberje- 
weflige Hydraulikkreise (20) mit Jewells einer hy- 
draulischen und Zwelweg-betStigbaren Spann- 
backe (14) verbunden ist 

9. Drehmomentzange oder -schlQssel nach einem 
der AnsprOche 1 bis 5, dadurch gekennzeichnet, 
da& die Zange bzw. der SchlOssel Ober 360° urn 
ihre bzw. seine Achse (50) drehbar ist 

7. Drehomentzange oder -schlQssel nach einem der 
AnsprOche 1 bis 6, dadurch gekennzeichnet, da& 
der ZwischenringkSrper (11) eine Einrichtung 
(16) fur betrlebllche Verbindung mit einem Um- 
lauf-Drehmotor(25) fQrkontrollierte Drehung des 
Zwlschenringkdrpers (11) und des zugeordneten 
inneren Ringkorpers (12) zwecks BDdung einer 
komblnlerten Umiauf- Dreh - und Drehmoment- 
zange nvorrichtung (2) aufwelst 

8. Drehmomentzange oder -scHussel nach.einem 
der AnsprOche 1 bis 7, dadurch gekennzeichnet, 
daB sie bzw. er eine getrennte untere, entspre- 
chend fur das Greifen von Rohren verschiedener 
Abmessungen vorgesehene StQtzzange (3) auf- 
welst wobel eine Zange oder beide Zangen langs 
FOhrungen (5) Im wesentlichen lotrecht ver- 
schiebbar ist bzw. sind. 

9. Drehmomentzange oder -schlQssel nach An- 
spruch 8, dadurch gekennzeichnet daa Umlauf- 
Dreh- und Drehmomentzangen (2) sowie Stutz- 
zangen (3) an einem Wagen oder Schlitten (4) 
vorgesehen sind, wobei eine Zange oder beide 
Zangen langs gemeinsamen, am Wagen oder 
Schlitten (4) vorgesehenen FOhrungen (5), die ei- 
ne volistandige Bohrarbeftsanordnung (1) 
(roughneck) bilden, Im wesentlichen lotrecht ver- 
schiebbar ist bzw. 9ind. 



Rove ndlcatf one 

1. Mandrin de torsion pour serrer et desserrer des 
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raccords fDetes (8) entre des sections (6) de tu- 
bes et d'outfls de forage, comprenant un bottler 
(10) a deux parties separates pour recevoir et 
enserrer des tubes, chaque moitfe de bottler 
(10a, 10b) comportant des machoires (14) mobi- 
les en synchronisms pour centrer lesdlts rao- 
cords de tubes et s'engager par frott ement sur 
ceux-d, caracterise en ce que (edit mandrin 
oomprend un anneau interieur a deux parties 
(12a, 12b), qui est monte dans, et relie a (15) un 
anneau intermediaire a deux parties (11a,11b) 
monte de faoon a pouvoir etre mis en rotation 
dans le bottler (10) a deux parties, un moyen ge- 
nerates de frottement (30) etant prevu pour res- 
treindre momentanement Peventuel mouvement 
relatif entre Panneau interieur etle bottler (10), le- 
dit anneau Interieur (12) etant muni d'au moins 
deux machoires de blocage (14) pouvant etre ao- 
tionnees et deplacees, et des moyens 
(21,22,23,16) prevus pour une transmission mo- 
mentanee et externe d'un moment de rotation re- 
glable a I'anneau Intermediaire (11), lequel mo- 
ment de rotation est lukneme transmis a I'an- 
neau Interieur (12) au moyen dud it raccord (15), 
I edit raccord (15) acbonnant et alimentarrt simuf- 
tanement les mdchoires de blocage mobiles (14) 
avec la puissance requise. 

2. Mandrin de torsion selon la revendication 1, ca- 
racterise en ce que I edit raccord (15) entre I'an- 
neau interieur (12) et I'anneau intermediaire (11) 
est constitue par au moins un cyiindre de pom pa- 
ge dispose et agissant tangentieOemenL 

3. Mandrin de torsion selon la revendication 2, ca- 
racterise en ce que chaque cyiindre de pom page 
(15) est hydraulique et possede un raccord hy- 
draulique (20) avec des machoires de blocage 
(14) actfonnees hydrauliquement et agissant ra- 
diatement 

4. Mandrin de torsion selon la revendication 3, ca- 
racterise en ce que les machoires de blocage (1 4) 
sont disposees dans des cylindres de guidage al- 
longes (13) assurant un control e et un guidage 
approprles des mdchoires dans touts la gamme 
des dlametres de tubes. 

5. Mandrin de torsion selon les revendlcations 2 ou 
3, caracterise en ce que chaque cyiindre de pom- 
page est a action double et est raccorde a une 
macholre de blocage (14) hydraulique respective 
a action bWirectionnelle, par ('intermediate de 
circuits hydrauliques (20) respectffs. 

6. Mandrin de torsion selon i'une des revendlcations 
1-5, caracterise en ce que le mandrin peut tour- 
ner de 360° par rapport a son axe (50). 



7. Mandrin de torsion selon I'une des revendlcations 
1-6, caracterise en ce que ledit anneau Interme- 
diaire (11) oomprend un moyen (16) pour un rac- 
cord ement foncuonnel avec un moteur rotatif (25) 
5 pour une rotation commandee de I'anneau inter- 
mediaire (11) et dudft anneau interieur (12) asso- 
cie, af in de constituer un dispositif fbrmant man- 
drin de rotation et de torsion comblnees (2). 

10 8. Mandrin de torsion selon Tune des revendlcations 
1 -7, caracterise en ce qu'il comprend un mandrfo 
interieur auxfliaire (3) destine a saisir de facon 
correspondante des tubes de dlverses dimen- 
sions, run des mandrins, ou les deux, etant mo- 
ts bBe sensi bl ement verttealement le long de guides 
(5). 

9. Mandrin de torsion selon la revendication 8, ca- 
racterise en ce que des mandrins de rotation etde 

20 torsion (2)etdes mandrins auxiliaires (3) sont dis- 
poses sur un chariot (4). I'un des mandrins, ou les 
deux, etant mobile sensibiement verticaJement le 
long de guides commune (5) disposes sur le cha- 
riot (4) de facon a constituer un dispositif de fora- 

25 geoomplet(l). 
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